Cok>3 CgeeTCKH* 

COMNaAMCTMHeCKMK 

Pecny6nN« 




DO 4«ft** »20*p«f«j<Kti 
« OTiptJTKff 



(72) Aaiopu 

M306pCTCNMa 



O f! M C AH H E 

M 306FETEH M5I 

KyABTpRCKOMy CBHAETEJlbCTSy 



899850 



(61 ) IlotHMHMTfcibHoe k aoT. coiu-ey — 

(22) 3a»iMCHo ,17.08.79 (21 ) 2809152/22-03 
c npucoeaHHeiiijoM 3# hbku M — 

(23) npnopiiTOT — 

Ony&iHKOBauo 23.01,32. B».i.iL-rriib So 3 
Hata ony^iMKOBaiiiiH oiiitcnmisi 28.02.82 



H 21 B 33/00 



<53> YilK 622,24 8. 
.13(088.8) 



B. H. KpbUOB. A. H. <t>ypM^uoD n C. 4>. ricrpoii 



;(7l ) 3anBMTe.it> 



BCCC0X)3IIU11 lrayMHO-MCC1«O»aT0.1bCKI!fi HHCTllTVT 

no KpcaieHHio cKBa^mi w 6ypoBbiM pacT«op«M 



ioA) yCTPOnCTBO IUW yCTAHOBKH PACIiinPfll-MOJO 
XBOCTOBMKA B CKBA/KMf IK 



H3o6p*Tt>iHt othochtch k KperueHMio cKBa- 
>khh m npMHajManeHO k HcnonbsoauiiHio iipn 
mxxiruhm npoHHuaeMwx rwiacroB b ncooca* 
xeHHwx CKBd/KHHax m peMoirre oGcajwwx ko- 

•10HH, 

H3BecrHo ycTpofiCTBO jua ycraMoaxM pac* 

UiMpHeMOrO XBOCTOBHKa 8 CKBa^lMHe, BK.llOVaiO- 

nit* 3aKpenncHHy>o eepxneA Marrbio Ha Tpy- 
6ax ;m* cn>CKa ycTpoftcraa b CKaaatwHy no- 
-lyjo itfTanry c nopiuwew b iin^HeA sac™ h 
oxBBTbi8ajomHA nopuieHb rituHHAp c pacinwpH- 

TMCM. yCT3 HOB.l£HHM$ Ha UlTaHre C RO3M0X- 

HocTt>» nepeMeuieHMA 

B 3TO*i yCTDOAcTB^ XBOCTOBHK p33Meiu€H 

Haj tutaniupOM c pacuikpMTejCM, hto b aaa- 

PHMHMX CHTyaUHHX MO MCI OCJIOsttHHTb ^HXBW- 

aamno aaapHA M3-3a ocTaneHW* a ckba^hhc 
MBCCHBHOro tiH.iMiupa. 

Ha«6aiec &IH3KM* k npejuaraeMOMy no 
TexHHMeacoft cyuiHocTH * aocTKracMOMy pe- 
3y^bTaTy »BJiPeTCH ycrpoficTBo Ann ycraHOBKH 

p3CUlMpHC>fOro X0OCTOBHKB B CXBa>KMMC» BIUIO' 

Ha»uiec npMcoeAMHeMHbift k KOuiONHe rpy6 on- 
jrup k pa3MCW€KMwfi a cro ikmocth nopmeHb 

CO OJTOKOM B B^pXHeH waCTH H pacUJMpHTC^CM 

co urraHrofl — b Hk*HeH vactn 2J 



He.lOCT»TKOM H^BCCTHOrO yCTpoflCTB^ flB- 
JlflCTCH C.IOMCMOCTfe TeXHOJIOrHH 33Kpen.1CHHfl 
XBOCTOBHKa. HTO CBH341HO C HPO6X0AHM0CrbK> 
C03AaHMH B Tpyfiax H30UTOHHOrO A3B/ICHHR 

(120-150 Krc/CM J ) xjr paciuHpeHH* xbocto- 
BUKa, uto noBumafT onacHOCTb pa6or h Tpe- 
6yer Hcno-iu30BaHwc Haae.MHoro hctouhhkb jiaa- 
jichmji (iieMeHTHpoBO'woro arperaTa turn 6ypo* 
ooro Hacoca). 

liClb M306peTCHMft — VnpOIUeHHC TeXHO-lG- 

m*i a^nprrweHHft XBOCTOBHKa. 
10 3ra ucjh, aocTHraeTCfi TtrM. mto u>uihhap 
DUno^iHCH c KBHa/13 mh juin coo6incHHfl noa- 
nopuJHeooA no-iocTM c 3arpy6HUM npocrpaH- 

CTBON. a KOpUJeHb CHa6^CH*MCXaRH3M0M JUI* 
4>HKCBUKH CFO B UIMHHJipe, BbinaiMeHHOM » BH- 

Ae noiinpyMHHeHHoro b oceaoM HanpaavreKHH 
i$ uiTOKa c pajMa.ibHo dozibh )kmumk uiapaMM. 
pa3MemeHHbi.MM a KOJibueawx npoTOMKax nopui- 

HR H UHJlWHzpa. 

Ha KepTe*e H3o6pa^eH <X5uihm bhji ycTpofl- 
ctb3 b pa3pt3c ncpeji iiaMa.ioM 3aKp«-n^eHHg 

20 XBOCTOBHKa. 

ycrpoACTBO BK.lKmaeT UH^IHHiip 1 C K3Ha< 

JiaMH 2 h 3 h iinpuieub 4 c nwnpy^MiieHHHM 
ujtokom o. rnramoH 6 h pacrriHpMTcicM 7. 
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^UjuHHjp I B HH/tsHCH HiK'TII BN1I0.1HCH C KCIb- 
llOfl npOTOMKOfi 6 lia BHVTpCHHf ft "OBfcpXHOC- 
f WW** 1 *'* KMeeT paAM3.1UH0 nQJBHttHbJe 

^U^ajiip^yitp wapu 9. U3aMM0Aeficr- 

5^^%ynitiHeHHtii\i c KaibUtBoft.Ka- 
10 m BwcrynoM II. Kantu 3 B&maiReH 
iH^ceoaa 12.- a pacimipiircu 7 cHaO*eH 

aSnaHo«itl3.'\x 

^MrtaeM iBocroBHK 14. Hojhiihh 15 o6o3Ha- 
±rr VOpacM saew bi ft a Tpy6w rpy* oik pactJmK- 
■cauMW ropQJHi! 4 CO uuaHroH 6'« pacuiHpHTe- 
Jtei 1'JjXan o6.ierMeHHH aBKAvCHH* b nop mm? 

^IllTOK 5 BWaOlWCH C IWHa.laMH 16. 

. repMerHMtxitM uiTOKa 5 a nopuitirt 4 
;^|Sp^iyCMOTpcMw yrwotHHTc-ibHbic ^le^ieiiTbi 17. 
^^ffianopiiiHeBaii naiocTb 18 uumHjpa I cd- 
M^? < ^ l " eHa c TpytfHbiM, a noanoptUHeaa^ nasocrb 
'y*7. ;l9.HepeJ Kana.iu 3 « 2 - c jaTpytiHwa npo- 
■I". crpaHCTBOM. 

^ ^ycrpolfCTBo padoraet oe.iviouiMM o6pa- 

y.^ .iV. ;; ^ nopiueHb 4 »ia».iHBaior ujtok S h <|>hk- 
'\' CHpyjoT erouapaMM 9 b hh>kh*m no,io*eHHH. 

=?I jxo coBMeiueHHH mapoa 9 c KOdbaeaoA xawa» 

* /llITOK 5 CBOHM BblCTVJIOM tt BbUaBtlMBBtT Ilia- 

p« 9 b KaibUOBytO KauaPKA 8 h re* cbmum 
fiopu^Hh 4 it** lumpy crcft arMocHTMbKO ukjimha- 
pa 1 ripn ti:\cKf vvTpcHCTBa a cKBa^Mwy Tpy- 
6ti He w:io.;*f«»>T *H.i*acTbK> h*ih *e wnav . 
hhjot M*\T;i'-iH*i. B. peiy.ibTatv vroro aa&ienN« 
& no .5 nop ujMfBoa jhmoctu 19 pacTct m pa bho 
nupocTdTK^Ckouv aas.icHHK> *arpy6woro 
crwOa AMasocTM. llpii aoctmjkciwh riytiMMbj 

.VCTaHOBKrl \B'K"T«iNMba B TpyOu c6paCUMR>T 

rpys 15. K<ii*.?tiH &.iaM.T;TH;irT iiitok 5 8 nop- 
tueHL 4 11 pit itov Ko.it»iu»aa* KaHa»tta IG 
juroKi v<;Hv.r: : .a^7v« i ^JiKcaTopavM 9. ata** 
KhB^evNv^ •^•HHjr-My t ft uopiueHb 4. nocie 
<*ero nopu:eMu 4 :;<#.; .iphctbmck paanoCTM aaa- 
.vhmm b nfcn'tpuiwaiM* 19 m Ha.inopuiNtBoft 18 
ncLim-rux iiM.iHHapa I ;iHM>«eTe» Bwpx c npo- 

T*rHBaHH<rM paCiyupMTv.lM 7 «l*pc* XBOCTOBHK 

14- flopLiCHL 4 c-f, !:>rrsiiroA m pac.'JHpKu* 
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as 



4a 



viom 7 aen>KyTCfl ao Tex frop, nona K/utnan 13 
«e c^eT d ce^QO 12 Kanaka 3* 9thm AOCTHra- 
ctcr HaneMhoe pa3o6meHHe Tpy6woro ~h 3fa- 
rpyCMoro npocrpaHCTBa iia oiyMdA nc*p$*&£- 
hmh ytuioTHHTiAbabix MeMCHToa IT^^ay^-i, 
aittupoM I k nopciHcw [T it ^e^y ^b^uJHe3^ ( 
h iutokom 5. Ha 3Tom 3aKaHWHsaercn paciiiH- 
peHHc xBocTOBHKa 14 c ynopOM cro jB i.vuHfliap 

I H VCTpoftCTBO h OAH HM3IDT M3 CtfBattHHbr^C 

npOTHruaaKHCM pac&UMpHTe^R 7. 'iwj^CidiCTW'i- 
myiOCfl V8CTb XBOCTOBHKd I4>^4^^-^ 
npe^io^KeHHoe ycrpoficTso zwa y^aHOBKK 
pactaitp^eMbix xboctobhxob b cxaattHKax no> 
boiht 3a cnei ynpouitHHiz rexKanoruH ciyreii 
MClClKWeHMlt HCn<Xffb3CBdHHn HattMKbJX hctoh- ; 
hmkob jaaaeMHx. HanpMMep ueMeHTHpoBo^Hux 
arperarua, h noautuetiHR ypoana TexHHica 6e- 
aonacHocTM pa6or Ha ycti* noaucHTb 3<M>eK- 

THBHOCTb H3<X**mHH CKB3^HM. 



&opjtyjta u3o6pereNitx 

1. ycTpoAcTBo ana y cTa hobkh pactuHpaaMo* 
to xaocTOBHica b CKBa^Hric. Biwx>Ma»mee npH- 
eoejuiHeHRua k kojiohh€ Tpy6 muauap u pai- 
MemeHHufi a ero oojiocth nopaieHb co ujtokom 
a aepxMeft nacra u pacumpnTCJieifvco pjTaH-^ 

roft — B HHMH^fk MaCTM. Of JtUHOfOU^teCH T€M, 

nto, c ue^bio ynpoucewMH TexHcoomn aakpen- 

•iCHMa KBOCTOBHICa. MH^llfHap Bbin0.1flCK C 

Ha.iaxti a.™ coo6uiCHHa no.iitopiuNeBoA iio.ioc- 
th c WTpy^HUM npf>CTpar!CTBOv. a uopiueHb 
cnaOiKCK yetaHM>wox xi« 4»iKcainiH not uh- 
-iHHapc. 

2. yCTpOHCTBO HO M F, UtAUHiHOU^eeCft TCM. 

mto MrxaHMiM 4>Htu:ai(»' ' ;iopujfffl Bbino^iHeK a 
BKAe noa«py)«HKeMHoro h ocew>H ftanpaa»lejiHH 
uiTOKa c pa.iHa.iuio iumbh^huhm luapaiiM. 
pa:iMCfjUMM^\«^ a Kcnibueaux nporosKax nopui- 

HN H IIH.lt'iUpa 

rfvTOHtlMKM MiuJx^pxattHH, 

fipHiiHTbi^ ao BHNMaHMe upa. ^KcriepTMse 
: llareMT CU1A 3ft 3179168. jci, 166—14. 
ofiyO.iHK. 1965. 

2, «Oil Week*, t 17. .NV II. c 23—32 

(MpOT.)THUI 



BEST AVAILABLE COPY 



Union of Soviet 
Socialist 
Republics 


SPECIFICATION 
OF INVENTOR'S 
CERTIFICATE 


(11)899850 


[State Seal] 


(61) Inventor's certificate of addition — 






(22) Applied Aug. 17, 1979 (21) 
2809152/22-03 with the attachment of 
application No. - 


(51) Int. CI. 2 
E 21 B 33/00 


<state Committee of the USSR 
on Inventions and Discoveries 


(23) Priority - 

Published Jan. 23, 1982. Bulletin 
No. 3 

Publication date of specification 
Feb 28, 1982. 


(53)UDC 622.248.13 
(088.8) 



(72) Inventors V. I. Krylov, A. N. Furmanov, and S. F. Petrov 

(71) Applicant All-Union Scientific-Research Institute of Well Casing and Drilling Muds 



(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [ 1 ]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 



3 



Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1 , after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 1 4. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 1 7 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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